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The electrochemical study in acetonitrile of 
perezone (2-(1,5-dimethyl-4-hexenyl)-3-hydroxy-5-
methyl-1,4-benzoquinone, figure 1, R1=R2=H) and 11 
anil inederivatives (figure 1) was carried out in order to 
determine the effect of different experimental conditions 
on the electroreduction mechanisms. 

O

O

OR1

N

R2

H

1 2

3
4

6

5

7

89

10 11

12

13

14

15

1'
2'

3'

4'
5'

6'

 
Figure 1. Structure of (2-(1,5-dimethyl-4-hexenyl)-3-hydroxy-
5-methyl-6-(R2-phenyl)amine-1,4-benzoquinone (APZs) and 
their 3-methoxy derivatives (R1=Me, APZMs synthesized in 
this work). 

 
The effect of a hydrogen bond between the α-

hydroxy (R1=H, figure 1) and the carbonyl C4-O4 group 
was determined in the perezone derivatives, substituted by 
electron-donors and electron-withdrawing groups (R2) 
such as –OMe, –Me, –Br and –CN, by comparing the –
OH (APZs, R1=H) with the –OMe (APZms, R1=CH3) 
derivatives.1 The typical behaviour of quinones in the 
aprotic medium2 was not observed for APZs (figure 2a) 
due to the presence of coupled self-protonation reactions. 
The self-protonation process gives rise to a first wave 
(I’ c), which corresponds to an irreversible reaction of 
quinone (HQ) reduction to hydroquinone (HQH2), and to 
a second electron transfer (II ’ c) due to the reversible 
reduction of perezonate (Q-/ Q•=) formed during the self-
protonation process. To control the chemical coupled 
reaction, in the present work, three pathways were 
considered: the methylation of the –OH group (APZms, 
R1= CH3), the addition of a basic reagent (weak or 
strong), to deprotonate the APZs and the addition of 
proton donors (weak or strong). The first case led to the 
recovering of the reversible bielectronic behaviour (figure 
2b), indicating the non-acidic properties of the N-H 
group. 

For the second case, in the presence of a strong 
base (phenolate), important changes in the reduction 
process were observed. Only the reduction of perezonate 
(Q-) obtained from the acid-base reaction of APZs with a 
strong base gave rise to the dianion-radical 
(Q•=)(figure3b). 
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Figure 2. Typical cyclic voltammograms obtained in glassy 
carbon electrode (7mm2), scan rate 100 mVs-1 in 0.1 M 
Et4NBF4/acetonitrile in the presence of the corresponding 
quinone 1 mM a) p-MeAPZ and b) p-MeAPZm. The cathodic 
(Ic, IIc and I’ c, II’ c) and anodic (Ia, IIa and I’ a, II’ a) peaks are 
indicated in the figure. 
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Figure3. Typical cyclic voltammograms obtained in glassy 
carbon electrode (7mm2) scan rate 100 mVs-1 in 0.1M 
Et4BNF4/acetonitrile of 1mM p-MeOAPZ a) in the absence of 
basic or acidity additives b) in the presence of 2mM 
Me4N+C6H5O- c) in the presence of 0,6 mM of HClO4. 

 
In the last case, the presence of a weak acid 

produced a stochiometry change in the reduction process. 
With the addition of a strong acid some waves 
corresponding to the reduction of protonated species, 
prior to the electron transfer process, were observed 
(figure3c).3 A linear variation in the cathodic peak 
potentials (Epc) vs Hammett σp constants, associated with 
the different electrochemical transformations, were 
obtained: either Q/Q•-, Q•-/Q2- for APZms or HQ/HQH2 
and Q-/Q•= for APZs confirmed the substituent effect on 
the electroreduction of these molecules. 
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